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ABSTRACT OF THE DISSERTATION

Quality of Life and Depression: Outcome Markers for a Weight Management Program

by

Cecilia Duenas

Doctor of Psychology, Graduate Program in Psychology
Loma Linda University, June 2009
Dr. Kimberly Freeman, Chairperson
Pediatric obesity has become a national epidemic and current trends suggest a
continued increase. Obese children have been found to have higher incidences of
depression and a lower quality of life (QOL) than children from other often more severe
medical populations. As a result, weight management programs are on the increase with
the majority measuring outcome success through weight loss and decreased body mass
index (BMI). It is evident however, that health factors are not the only factors associated
with obesity, and that psychosocial components are important as well. The Loma Linda
University Growing Fit Program is unique in that it targets the psychosocial wellbeing of
children in addition to weight and diet. As such, the Growing Fit Program needs to rely
on outcome measures that also include psychosocial factors to determine the efficacy of
the program. This study investigated the relationship between depression and QOL along
with pretest/posttest changes in these variables. 24 children between the ages of 7-16,
participated in the study. All children included in the study completed the 12 week
program and participated in pretest and posttest evaluations. Results indicated that there
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was a relationship between depression and QOL scores post treatment. Children who had
lower levels of depression post treatment had higher QOL scores at the end of the 12
week sessions. Further, results indicated that the psychosocial component of the Growing
Fit Program is efficacious as there was a significant change in the post treatment
depression and QOL scores when compared to the pretreatment depression and QOL
scores with children having significantly less depressive symptoms and a higher QOL
after completing the program. Future studies should investigate the high attrition rates in
this population so that programs can better meet the needs of these participants. Lastly,
future studies should also continue to investigate psychosocial constructs in weight
management programs utilizing a larger and more diverse sample.
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Introduction
Pediatric obesity has escalated from merely a concerning trend to a national
epidemic in recent years. The Center for Disease Control and Prevention (CDC)
estimates that 17% of children between the ages of 6-11 and 17.6% of children between
the ages of 12-19 are overweight based on data from 2003-2006. Given the high
prevalence of this epidemic, national and international attention has focused on
attempting to decrease this rise in statistics. As such, pediatric weight management
programs are being implemented in a variety of settings including medical and school
settings (Grimes-Robinson and Evans, 2009). The focus of the majority of these
programs has been on weight loss with very minimal attention on improving other
aspects of functioning that may also be affected. Where obesity was once viewed as
solely a health concern, current literature suggests that obesity not only effects physical
health, but psychosocial functioning as well. Specifically, quality of life issues such as a
decrease in life satisfaction, difficulties with social functioning and a decrease in
psychosocial wellbeing, in particular depression, have been identified in this population
(Schwimmer et ah, 2003). Examination of these psychosocial indicators of wellbeing is
important given the fact that psychosocial adjustment or maladjustment affects numerous
areas of an individual’s life.
Research from the Third National Health and Nutrition Examination Survey
(Onyike, Crum, Hochang, Constatine, Eaton, 2002) indicates that individuals, including
children, who are severely obese, tend to have higher rates of depression with
approximately a 1.5 fold higher prevalence based on reporting symptoms present in the
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previous month, when compared to their non-obese counterparts. Depression itself
impacts an individual’s wellbeing on multiple levels. Areas impacted are not just in the
emotional realm of functioning, but include areas such as social and academic
functioning as well (Tershakovec, 2004). For example, children who are depressed have
been found to exhibit low self esteem, poor body image, and learning difficulties such as
not being motivated to perform well in school (Tershakovec, 2004). Obese children are
also more likely to be the targets of early forms of stigmatization and discrimination from
their peers creating social isolation and increasing the risk of depressive symptomotolgy
(Tershakovec, 2004). In addition, having depression as a child increases ones risk of
having depression as an adult; making this disorder one that can be present throughout
ones lifetime (Harrington, 1996, Whitaker, 2004). It is widely understood that depression
affects a person’s ability to lead a productive and healthy life; greatly impacting overall
quality of life (QOL). This finding is especially true for obese children, and as such is an
important area in need of further investigation (Zeller, Roehrig, Modi, Daniels, Inge,
2006).
Obese children, much like children with chronic diseases, show a lower QOL
when compared to healthy children (Schwimmer, Burwinkle, Vami, 2003). QOL is
defined as an individual’s satisfaction with his or her life and takes into account
physiological, psychological, and social components (Schwimmer et al., 2003). Most
commonly, QOL has been used to measure life satisfaction when obese children are
initially referred for medical consultation or after being identified as obese. Further, QOL
is generally only measured at one particular point in time, usually prior to any
intervention, and has not been typically used as an outcome indicator (Schwimmer et al.,
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2003). Surprisingly, this is even true of weight management programs that incorporate
psychosocial components. Additionally, very little research has looked at the relationship
between depression and QOL, and how these variables change over time in the pediatric
obese population in response to treatment. What is known is that the strongest predictors
of QOL in obese children are perceived support and symptoms of depression (Zeller and
Modi, 2006).
Establishing treatment outcomes that go beyond medical indicators is of great
importance so that comprehensive knowledge of overall QOL and psychosocial
functioning, specifically depression, in pediatric obese population can be attained and
treatment programs can be designed and evaluated accordingly. While there have been a
few programs that have begun to incorporate psychosocial aspects of treatment, the
outcomes of these constructs are not yet clear. In order to determine if psychosocial
interventions are creating positive changes, one must measure and evaluate the constructs
that are being targeted. For example, if a weight management program incorporates
psychosocial components, then it must determine if not only the children are losing
weight, but also if there is improvement in the psychosocial realm as well (GrimesRobinson and Evans, 2009). Weight management programs must utilize data to
determine if their interventions are efficacious, as in doing so they can identify any
barriers that may be impacting the outcome they desire (Grimes-Robinson and Evans,
2009). The majority of current weight management programs focus on the constructs of
weight as measured by BMI, as it is the standard unit of determining an individual’s risk
of medical illnesses such as diabetes, heart disease, and musculoskeletal issues
(Schwimmer et ah, 2003). Programs use this construct as a way to measure the success of
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the weight management program, and although this is standard practice and it will
provide data that determines if a program is working, it simply is not suffice for those
programs that wish to also ensure improvements in the child’s psychosocial wellbeing.
As previously mentioned, weight management programs, specifically those that
are multidimensional in nature, need to start utilizing additional constructs to determine
efficacy. Using outcome data from programs that incorporate nutrition and exercise, as
well as psychosocial aspects, will not only provide programs with necessary feedback,
but can also help further the field of pediatric obesity and shed light on a prominent gap
in the research. As such, the current study will examine changes in the psychosocial
functioning of children who have completed the Loma Linda University, Growing Fit
Program. This program is unique in that it incorporates a standard diet and exercise
component, as well as a psychosocial component. Given the relative novelty of this
program, it is unclear if psychosocial outcomes, specifically depression and QOL, are
changing in a positive direction following treatment. In conducting this study, it is hoped
that the effectiveness of the Growing Fit Program’s psychosocial treatment component
can be determined, along with the identification of areas in need of improvement.

Literature Review
Pediatric Obesity
Obesity and overweight are both labels used to define having a weight that is
greater than what is generally considered healthy for a given height. In children, these
labels also take into account variables such as height and age. The Center for Disease
Control (2006) defines an adult as being obese by using height and weight to determine
“body mass index” or BMI. In adults, a BMI between 25 and 29.9 is considered
overweight and a BMI 30 or greater is considered obese. The CDC cautions using BMI
alone to determine obesity because even though BMI correlates with amount of body fat,
it does not directly measure body fat.
Based upon the CDC’s definition of obesity in adults, the definitions of
overweight and obesity for children were developed. In children, percentiles are used to
determine overweight ranges. This is done in order to account for a child’s developmental
growth and weight variations at different ages (CDC, 2006; Hardy, Harrell, and Bell,
2004). Categories used to classify children’s weight include underweight, healthy weight,
at risk of becoming overweight, overweight and obese. A child is determined to be
overweight if his or her BMI falls between the 85th and 95th percentile for age and sex. If
a child’s BMI is over the 95th percentile he or she is considered obese (CDC, 2006).
Hardy et al. (2004) point out that there are several limitations to this classification
due to variations discussed by the CDC in adults. As a result, the CDC as well as Hardy
et al. (2004) suggests that in determining obesity, the individual’s waist circumference
should also be used due to the fact that abdominal fat is a predictor of risk for obesity
related diseases. Despite the differences in how obesity is diagnosed, the consensus
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among the literature is that pediatric obesity needs to be evaluated and treated in order to
further understand the disease, decrease the rising trend and to address the consequences
associated with having this chronic disease including the impact it has on health and
mental wellbeing.
Obesity has increased in the past two decades at astounding rates, and is now
viewed as a chronic disease that has implications on an individual’s life. According to the
U.S. Surgeon General’s Report (2007), there are many factors that may lead to obesity.
Specifically, behavior, environment and genetic factors all play a role in the development
of this disease. Regardless of what factors have led to the recent spike in obesity among
children and adolescents, it is known that these children potentially face a myriad of
health and psychosocial consequences. Obesity in the pediatric population is strongly
predictive of several serious health conditions (Onyike et ah, 2003). Such conditions
include diabetes, cardiovascular disease, degenerative joint disease, chronic back pain,
and other serious chronic medical conditions. These conditions have not always been
common in children, and only recently have they become a public health concern. As a
result, much attention has focused on the medical components of obesity with little
attention given to other aspects of an individual’s wellbeing. As such, the treatment of
obesity needs to go beyond exercise and nutrition, to include psychosocial issues that are
often present in obese individuals (Zeller, and Modi, 2006; Sjoberg, Nilsson, and
Leppert, 2005).
Children who are obese tend to have lower self esteem and self worth because
they are often excluded from social interactions, or have feelings of shame due to their
inability to keep up with their non-obese peers (Pierce, and Wardle, 1997; Zeller et al
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2006; Strauss, 2000). Additionally, these children tend to be bullied more, have higher
behavioral problems and show more anxiety than their peers who are not overweight
(Epermis et ah, 2004; Sheslow, Hassink, Wallace, and DeLancey, 1993). Further, obese
children and adolescents are at a greater risk of being depressed (Sjoberg, 2005).
Depression is a serious behavioral health illness and alone can greatly impact the health
and mental wellbeing of in an individual. Paired with obesity, depression can have
significant psychosocial implications for a child. As a result, interventions for pediatric
obesity that solely focus on nutrition and exercise do not suffice, as they ignore one of the
major concerns in this population; namely the concern of psychosocial wellbeing.
Pediatric Obesity and Depression
One of the most common mental health diseases that one thinks of when working
with the obese population is depression. It is not clear if being depressed increases the
risk of being obese or if being obese increases the risk of being depressed, but what is
clear is that there is a relationship (Onyike et al., 2003). It is known that childhood and
adolescent obesity are strong predictors for adult obesity, and that adult obesity has been
associated with depression (Whitaker, 2002). Although depression in itself can be
debilitating for an adult, it can be even more so for a child or a teen. Depression, along
with obesity is also associated with chronic medical conditions, poor treatment
compliance and worse medical outcomes (Onyike et al., 2003). Several studies have
focused on depression and obesity, and have been conducted in numerous settings and
age groups with results that are somewhat variable (Csabi, Tenyi, and Molnar, 2000;
Erermis et al., 2002; Erickson, Robinson, Haydell, and Killen, 2000; Needham and
Crosnoe, 2003; Onyike et al., 2003; Sjoberg et al., 2005).
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Results from the Third National Health and Nutrition Examination Survey
(Onyike et ah, 2003) found obesity to be associated with depression in severely obese
individuals but not in overweight or mildly or moderate obese individuals. This study was
longitudinal in nature (1988-1994), and not only included children and adolescents, but
adults as well. The researchers defined obesity using a BMI score of 30 or higher and
used the Diagnostic and Statistical Manual of Mental Disorders fourth edition (American
Psychiatric Association [DSM-IV-TR\, 2000) to diagnose depression. Although this study
included children and adolescents, it was not solely focused on this population and did
not include measures of depression specific to age. This was a serious limitation of the
study and limits the validity of the results as applied to adolescents. However, it should
be noted that studies that have focused solely on children have found similar findings
(Erickson et al., 2000; Needham and Crosnoe, 2003; Sjoberg et ah, 2005).
In one such study conducted in a public school setting with school aged children
and adolescents, researchers found evidence of depression and obesity that expanded on
the findings of the Third National Health and Nutrition Examination Survey.
Specifically, cross-sectional evidence of this particular study suggested a relationship
between depressive symptoms and BMI but only in young girls (Erickson et ah, 2000).
Erickson and colleagues (2000) utilized the Children’s Depression Inventory (Kovacs,
2002) as a measure to assess for depression. In a large elementary school sample with a
mean age of 8.4, they found that girls classified as overweight or obese had greater
instances of depression when compared to girls with lower BMI’s. However, in this
particular study, no relationship between BMI and depression in pre-adolescent boys was
observed.
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Needham and Crosnoe (2003) looked at the relationship between obesity and
depression among adolescents. In this longitudinal study utilizing the Centers for
Epidemiological Studies Depression Scale (Radloff, 1977), it was found that overweight
status and depression were not related for adolescents as a single population. Rather,
when separated by gender, females had a relationship between overweight status and
depressive symptoms, however males did not. The study did find that girls and boys in
lower grades viewed obesity as more negative than their counter parts in higher grades,
but only girls had a correlation between obesity and depressive symptoms. This study
used self reported BMI scores, which was a severe limitation of the study due to the
inaccuracy of estimating your own weight and height.
In line with the Needham and Crosnoe (2003) study, Sjoberg et al. (2005) also
looked at the relationship between obesity and depression in adolescents utilizing the
Depression Self Rating Scales from the DSM-IV (Svanborg and Ekselius, 2003).
Adolescents in this study were between the ages of 15-17 years old and were of a nonclinical population, meaning that they had no previous mental health diagnoses prior to
the study and no medical diagnosis of being overweight or obese. Results indicated that
obesity was significantly related to depressive symptoms. Specifically, teens who had
higher BMI’s suffered more often from major depression according to the DSM-IV
criterion. The authors theorized that obese adolescents were at an increased risk of being
treated in a negative manner by their peers and that they were at greater risk of being
ridiculed and degraded because of their weight issues; thereby resulting in shame and
other negative psychosocial issues such as depression.
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In another study, Erermis et al. (2002) utilized a medically diagnosed population
to determine if obesity is a risk factor for psychopathology within a pediatric population,
specifically adolescents. What was unique about this study conducted in Turkey was that
the researchers included three distinct groups in their study. The first group was a
clinically obese group who were recruited from an outpatient endocrinology clinic. The
second and third groups were recruited from a high school in which a nurse measured
their weight/height and determined BMI. For each child at the school who was found to
be obese (group 2), a non-obese control was matched with them (group 3). The
adolescents were screened for psychopathology utilizing several methods, including the
Child Depression Inventory (Kovacs, 2002) as measure for depression. Results indicated
that both of the obese groups had higher levels of depression when compared to the nonobese control group (group 3). Specifically, the study indicated that the clinically obese
group had significantly higher incidences of depressive symptoms and major depression
than the non-obese group, and also higher than the non-clinically obese group (group 2).
It was suggested by the authors that the clinically obese group had acknowledged and
sought help for their obesity and classified them as help-seekers (Erermis et ah, 2002).
Such results are important because it may be relevant to screen teens seeking help for
depression as they may be more apt to report their symptoms. Overall, this study
emphasizes the need to address psychosocial components when treating obese children
and adolescents.
A study conducted in a medical setting in Hungary looked at both children and
teens that had been classified by a medical professional as either being overweight,
obese, or of normal weight (Csabi, Tenyi, and Molnar, 2000). The study sought to
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measure the rates of depressive symptoms utilizing the Montgomery-Asberg Depression
Rating Scale (Montgomery and Asberg, 1979) as a way to determine if depression was
more prevalent in the obese population. With a total of 60 children, and using the
classification of being overweight or obese as body weight exceeding the expected
weight and height by 20% and body fat content higher than 25%, results indicated
significantly higher rates of depression among obese children. It is important to note that
in this study, there was no gender difference among the obese males and females in terms
of depressive symptoms. Overall, it was found that children who were medically
classified as obese or overweight had more depressive symptoms than children who were
medically classified as being of a healthy weight.
Csabi et al. (2000), further emphasizes the important distinction that must be
made between the results found by those under medical services and those who self
report medical values as would be seen in a community sample. Specifically, the authors
suggest that when a child is medically diagnosed as obese, the weight and height of that
child is verified by a medical professional resulting in an accurate diagnosis (Csabi et ah,
2000). Whereas if a study utilizes children from a community sample who self report
weight and height the diagnosis of obesity may not be completely accurate. Csabi et al.
(2000) concluded that although the obesity literature indicates contradictions regarding
gender difference and rates of depression, the contradictions may in fact be a result of
comparing research samples that are very different in nature. When obese individuals
under the care of a medical professional are compared with obese individuals who self
reported height and weight the differences in findings need to be interpreted with caution
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and it should not necessarily be concluded that the findings are contradictory of each
other (Csabi et ah, 2000).
Zeller and Modi (2006) examined the relationship between depression, QOL and
social support in African American and Caucasian obese children. Very few research
studies, if any had been conducted on the relationship between these constructs at the
time of the study (Zeller and Modi, 2006). In the study the CDI (Kovacs, 2002) was used
to assess for depressive symptoms and the PedsQL 4.0 (Vami, 1998) was used to assess
for QOL. Results indicated that even though the depression scores were not considered to
be in the clinical range, there was a relationship between depression, QOL, and perceived
social support. The strongest predictors of QOL were perceived support and existing
symptoms of depression (Zeller and Modi, 2006). As such, the more symptoms of
depression a child endorses the lower he or she will rate QOL. The authors cautioned that
despite the fact that most of the sample was not in the clinical range on the CDI, the scale
did successfully measures symptoms of depression. They further suggested that it not
uncommon for children to have symptoms of depression but not meet the clinical cutoff,
and why even lower levels of symptom endorsement are important.
The Zeller and Modi (2006) study found that depressive symptoms play a role in
poorer obesity outcomes such as adherence to a weight loss program, and because
children with more depressive symptoms have a poorer quality of life, they suggest that
those two constructs must be investigated further to understand the nature of the
relationship. The authors ascertained that these variables are prevalent and important in
this population and indicate that depression and QOL should play a greater role in
designing weight management programs, specifically in addressing the issues of

13
adherence (Zeller and Modi, 2000). In utilizing these constructs the full extent of the
impact that obesity has on children’s psychosocial wellbeing can be better understood
and the relationship between depression and QOL can be further defined.
Quality ofLife in the Pediatric Obese Population
QOL has been broadly defined in the literature with definitions ranging from
those that focus only on physical health to those that include other factors such as the
psychosocial aspects of one’s mental health. The World Health Organization (WHO)
defines health as a state of complete physical, mental and social wellbeing. They
emphasize that health is not merely the absence of disease but it is comprised of many
other factors; this in turn, has provided a framework for defining what quality of life
entails (Gladis, Gosch, Dishuk, and Crits-Christoph, 1999). Schwimmer et al. (2003)
expanded the definition of health given by WHO and suggested that QOL must be
defined as a multifactorial construct within a developmental framework that includes the
relevant dimensions of physical functioning, psychological and social adjustment, and a
person’s satisfaction with his or her life. Overall, ones self reported QOL is a glimpse
into the overall wellbeing of the individual and his or her satisfaction with life. A lower
quality of life places an individual at a higher risk of developing behavioral health issues,
which in turn can affect daily functioning and physical health. A decrease in physical
health and daily functioning can subsequently affect quality of life thus creating an
unhealthy cycle (Frisch, Cornell, Villanueva, Retzlaff, 1992). Lastly, research suggests
that quality of life inventories are becoming widely used as a measure of efficacy of a
given treatment. If an individual’s QOL improves after a certain treatment, then there is a
high possibility that the treatment was indeed efficacious (Frisch, 1992).
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Children with chronic health disorders such as obesity have been found to have
decreased QOL, meaning that they have identified dissatisfaction in one or more of the
following areas: physical functioning, psychological wellbeing, social adjustment, and/or
overall satisfaction with life (Schwimmer et ah, 2003). Gladis et al. (1999) found that one
of the main rationales for studying QOL was to further understand how symptom relief
impacts QOL scores in children with chronic health disorders. Studying QOL in the
obese population must go beyond investigating the impact of symptom relief (weight
loss), as the effects of obesity are widespread and impact other factors aside from
physical health. Many obese children not only exhibit psychosocial difficulties such as
depression and health consequences, but also experience a reduced quality of life.
Schwimmer et al., (2003) sought to investigate the above phenomenon, and
conducted a study on children ages 5-8 who had been referred to a university hospital for
weight management. Results indicated that obese children and adolescents reported
decreased QOL, as measured by the PedsQL 4.0 (Vami, 1998), in all domains-physical,
social, emotional, psychosocial, and school functioning when compared to children and
teens of healthy weights. Obese children and adolescents were 5.5 times more likely to
have impaired QOL when compared to their healthy counterparts. Further, obese children
reported having similar QOL outcomes as children who have been diagnosed with cancer
and undergoing chemotherapy. Some of the limitations to this study included a large
Hispanic male population and the fact that all subjects were clinically obese, and thus the
results could not generalize beyond this population. However, numerous studies have
followed Schwimmer et al.’s (2003) study and findings have been fairly consistent
(Friedlander, Larkin, Rosen, Palermo, and Redline, 2005; Pinhas-Hamiel, Singer, Pilpel,
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Fradkin, Modan and Reichman, 2006; Williams, Wake, Hesketh, Maher, and Waters,
2005).

In a study conducted by Williams et al. (2005) that focused on a community based
sample, results comparable to the Schwimmer et al. (2003) study were found.
Specifically, results indicted that although the effects were smaller, children who were
overweight or obese experienced a decrease in QOL as measured by the Peds QL 4.0.
(Vami, 1998). Further, children who were obese and not just slightly overweight had
lower scores in all domains suggesting that the higher their BMI, the lower their QOL. In
a second community based study, it was also found that overweight children had
increased odds of having lower QOL scores, further confirming the association between
obesity and decreased QOL; particularly in the domains associated with psychosocial
functioning and self esteem (Friedlander et al., 2005). Of equal importance, when obese
and overweight children of different racial backgrounds were assessed, it was found that
being overweight was still associated with lower QOL regardless of race when compared
to healthy children (Fallon et al., 2005; Zeller and Modi, 2006).
In an international study completed in Israel, children in a hospital based obesity
treatment program were compared to children in a community based sample that included
both normal weight children and obese children (Pinhas-Hamiel et al. 2006). Results
indicated that severely obese children (above 95th percentile BMI) had decreased scores
on QOL measures across the domains of social, physical, and school domains when
compared to normal weight children as measured by the PedsQL 4.0 (Vami, 1998). On
the social domain, sample endorsed items included trouble getting along with peers,
getting teased and others not wanting to be their friends. On the physical domain
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endorsed items included it is hard to run, it is hard to walk more than a block, having
hurts or aches and having low energy. On the school domain items such as it is hard to
concentrate, forgetting things, and missing school were endorsed (Pinhas-Hamiel et ah,
2006). Interestingly, the researchers also found that in the moderately obese group, that
children only reported decreased QOL in the physical domain. The authors suggested that
perhaps understanding the resilience level in the moderately obese population could help
in the treatment of obesity and related psychosocial problems. Of note, in the PinhasHamiel et al., (2006) study, parents rated their children’s quality of life lower than the
children did in all domains, regardless of severity of obesity.
It appears that across medically and non-medically diagnosed children, obesity is
associated with decrease QOL. Further, as previously mentioned, there is also a
consistent association between obesity and depression with some possible differences in
age and gender. As a result, it is important to not only focus on weight loss when treating
this population, but also psychosocial factors, such as depression and QOL. Freidlander
et al. (2005) and Zeller and Modi (2006) highlight this need, and suggest that further
research be done with treatments that are multi-dimensional in nature. This idea is further
supported by Eneli, Cunningham and Woolford (2008) who also emphasize the need for
multidisciplinary weight management programs, but go further in stating that one of the
major factors determining the relevancy of these interventions is demonstrating positive
outcomes.
Weight Management Program Efficacy
The majority of the research focusing on weight management programs in the
pediatric population utilizes the child’s overall weight loss and/or his or her body mass
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index (BMI) as a way to measure the efficacy of treatment models (Eneli et ah, 2008;
Grimes-Robinson and Evans, 2008). Provided weight loss or decreased BMI occurs
throughout treatment, it is generally concluded that the program was successful.
Although weight is an important construct for determining weight loss success, it fails to
consider changes in the child’s psychosocial wellbeing and reported QOL. Multifaceted
weight management programs extending beyond diet and exercise to include
psychosocial components need to utilize multiple factors in order to determine if
interventions are making a difference.
The QOL construct is commonly used as a measure of efficacy for any given
treatment among medical professionals and in the psychological community (Frisch,
1992). Given that depression and quality of life are related in obese children, it can be
concluded that these variables would be important outcome measures when assessing the
effectiveness of multidimensional weight management programs. Changes in these
constructs go beyond the issue of weight by also focusing on psychosocial components,
which are just as important to the efficacy of a weight management program as are
changes in weight and BMI.
In a large review of the literature on medically supervised pediatric weight
management programs conducted by Grimes-Robinson and Evans (2009), it was found
that there is no systematic method throughout the literature to determine the success of a
weight management program. Thus, despite the fact that most research reports a decrease
in weight and BMI as a successful outcome there is no standard timeframe at which to
measure BMI, and no correct construct or structure of a program to fully determine the
efficacy of any given program, let alone to make a comparison among programs (Grimes-
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Robinson and Evans, 2009). Grimes-Robinson and Evans (2009) stressed that programs
need to utilize standardized tools to continually assess outcomes and program needs. It
was recommended that individual programs examine their population and use the
literature to determine which constructs to include in developing treatment strategies and
outcome measures that best fit the program’s needs. Thus, if the literature identifies two
constructs that are particularly evident in this population, for example depression and
quality of life, a weight management program may seek to determine if the program
produces a change overtime on these constructs as a way to internally check the efficacy
of the intervention.
Overall, it is evident that pediatric obesity is a growing national concern that
needs to be addressed. Children who are obese are at a greater risk of developing health
concerns, as well as psychosocial difficulties. Such concerns and difficulties can impact
their lives not only as children, but also as adults if no intervention occurs (Schwimmer et
al., 2003). Two identified psychosocial concerns that affect obese children are
depression and quality of life. Specifically, children with depression are impacted in their
ability to lead a productive and healthy life, which in turn can greatly affect their quality
of life (Zeller et al., 2006). Obese children, much like children with chronic diseases,
show a lower quality of life when compared to healthy children which can place them at
increased risk for developing behavioral health issues (Frisch, 1992; Schwimmer et al.,
2003). Surprisingly, most pediatric weight management programs only target diet and
exercise, using these constructs as measures of efficacy for intervention. As demonstrated
in the research, psychosocial factors are also crucial outcome indicators of weight
management programs and are worthy of increased attention in the literature.
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Statement of Problem
There continues to be a need for more research in the area of QOL and depression
in the pediatric obese population undergoing multi-dimensional treatments including
psychosocial, nutrition, and exercise components. It is not suffice to simply treat these
children with a focus on weight loss, and up until now the research on both QOL and
depression has been conducted in settings where there was either no treatment, or the
treatment was geared more toward a nutrition and exercise approach as opposed to also
incorporating psychosocial components. The few studies that have incorporated
psychosocial components have not specifically examined the relationship between
depression and quality of life with regards to the changes that occur in these constructs
over the course of treatment. Additionally, these constructs have not been utilized as
measures for evaluating the efficacy of these programs.
Given the above, this study will examine the relationship between depression and
QOL in children presenting to a weight loss treatment program that includes psychosocial
components, exercise and nutrition. Additionally, this study will measure both QOL and
depression before the start of the weight management program and at the completion of
the program, to examine the changes that occur over time on both constructs as a way to
gain insight on the outcome success of the program model.
Research Hypotheses
(1) There will a negative relationship between depression and QOL in
overweight children enrolled in the LLU Growing Fit program as
measured by the Children’s Depression Inventory and the Peds QL 4.0.
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Specifically, it is predicted that children with higher depression scores will
have lower QOL scores and vice versa.
(2) It is hypothesized that there will be a difference in the pretest and posttest
QOL scores of overweight children who successfully completed the LLU
Growing Fit Program as measured by the Peds QL 4.0. Specifically, it is
expected that QOL scores will be significantly higher at the completion of
the treatment program when compared to QOL scores at the beginning of
the program.
(3) It is hypothesized that there will be a difference in the pretest and posttest
depression scores of overweight children who successfully completed the
LLU Growing Fit Program as measured by the Children’s Depression
Inventory. Specifically, it is expected that depression scores will be
significantly lower at the completion of the treatment program when
compared to depression scores at the beginning of the program.

Methods
Study Participants
Participants in this study completed a 12 week weight loss program that
incorporated diet, exercise, and psychosocial support groups. The data was collected over
4 different cohorts starting from April 2006 through May 2007. There were 43 children
ranging in ages from 7-17 who were referred to the Growing Fit program and who
completed their pre treatment psychological intake. Of those 43 children, 24 successfully
completed the entire 12 week program. A child was considered as successfully complete
if they attended all the necessary medical appointments, sessions of exercise, nutrition
counseling and psychosocial support group meetings, and also completed the post
treatment psychological measures. For this study, children who did not successfully
complete all aspects of the program were excluded from the sample.
Based on the sample that was analyzed there was just under a 50% attrition rate of
participants in the program. This was determined by comparing the number of children
who began the treatment program to the number of children who successfully completed
the program. This data is consistent with the research findings that examine barriers to
pediatric weight management program success (Eneli and Cunningham, 2008; Zeller and
Modi, 2006). Given the high levels if attrition, the sample size for this study was small
and consisted of the 24 children who completed the program.
The sample was comprised of 46% percent females (11) and 54% males (13).
The mean age for the sample was 10.83 years (sd= 2.55) with the youngest participant
being 7 and the oldest participant being 16 years old. Likewise the mean grade level of
the children was 5.5 (sd= 2.47) with the youngest participant being in 2nd grade and the
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oldest participant being in 10 grade. Of importance, all of the children stayed within the
age range of the initial measures they filled out and as a result none of the children
required two distinct versions of any of the measures.
In the sample, 4 (17%) of the participants were classified by their parent as being
Caucasian, 3 (12%) were classified as being African American and the majority of the
sample was classified as being Hispanic (17, 71%). See Table 1. Although the sample
was fairly equal in gender, there were more Hispanic children who successfully
completed the Growing Fit program. This outcome was expected as the Growing Fit
program is highly advertised in the Hispanic community and this often required the
Growing Fit program to conduct separate psychosocial parent support groups in Spanish
and have staff available to meet the language needs of the participants. Once again, all of
the children who participated in the Growing Fit program consented to all aspects of the
program including the psychological measures utilized in this study and they consented to
having the data utilized for future research.
Table 1.
Participant Demographics
Characteristic
Gender
Male
Female
Ethnicity
Caucasian
African-American
Hispanic/Latino
Asian
Other
Grade
2-4

5-7
8-10

N

%

13
11

54
46

4
3
17
0
0

17
12
71
0
0

12
7

50
29

5

21
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Measures
Each participant was asked to fill out questionnaires that were a part of the
standard psychological battery for the program. The measures used in this study were as
follows:
Children’s Depression Inventory (Kovacs, 1992). The Child Depression
Inventory (CDI) is a self report, paper-pencil format measure consisting of 27 items that
assesses for depressive symptoms in children ages 7-17. The CDI is a widely used
measure and is considered a standard way in which to measure child depression within
the pediatric psychology field. The CDI can be administered individually or in groups
and takes approximately 5 to 10 minutes to complete. The CDI was normed on 1,266
public school students and of those students 592 were boys and 674 were girls (Kovacs,
1992). In the normative sample, 23% of the children were African-American, American
Indian or Hispanic in origin with the remanding children being identified as Caucasian.
The internal consistency coefficients for the CDI range from .71 to .89 and the test-retest
coefficients range from .74 to .83 with a time interval of two to three weeks (Kovacs,
1992). A meta-analysis using 61,424 children ages 8-16 of the CDI indicated that there
was no significant relationship between age and CDI scores indicating that children’s
responses are not dependant on their age. It is important to note that in the age group of
13-16, girls did score significantly higher than boys and as result, it was determined that
the CDI needed to account for differences and two forms were created. The CDI is
administered in two forms (ages 7-12 and 13-17) that account for developmental
differences within the age groups. To address the differences between genders, the CDI
also has different norms for boys and girls on both forms.
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Each question on the CDI consists of three statements in which the participant
checks off the one that they feel best pertains, or describes them. The statements are keyed
as 0, 1, or 2, with the higher scores indicating more severe symptomotolgy and the lower
scores indicating minimal or no symptomotolgy. The CDI is designed to measure the state
in which the participant is in, and not traits that they may have. Thus, children are asked to
answer questions based on how they feel at the time of the evaluation, as well as taking into
account the previous two weeks. The items measure depressive symptoms and the measure
can be used in various settings including research, clinical and medical settings. The CDI
consists of 5 scales with a total score of overall depression. The factors measured on the
CDI include Negative Mood, Interpersonal Problems, Ineffectiveness, Anhedonia, and
Negative Self Esteem. For the purpose of this study, only the total depression score was
analyzed. The total score is reported as a T-score and T-scores have a mean of 50 and a
standard deviation of 10. Scores that one and a half standard deviations above the mean (T
= 65) are considered to be clinically elevated; however this should be used as a guideline
and not a rule (Kovacks, Children were asked to fill out the CDI at both intake and exit
interviews.
Peds QL 4.0 Generic Core Scales (Varni, 1998). The Peds QL 4.0 Generic Core
Scales is a modular approach to measuring health related quality of life (HRQOL) in
pediatric populations. It is a self-report measure that consists of 23 items and can be used
in a healthy population or in a medically ill population and takes less than 5 minutes to
complete. The Peds QL 4.0 consists of a child form that is worded according to the
developmental age of the child and a proxy-report form that can be completed by a parent
or caregiver. The Peds QL 4.0 has a Generic Core Scale version, as well as several
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modules that can be used for specific medical conditions. The Growing Fit program
administered the Generic Core Scales as part of the Growing Fit standard battery as the
medical modules were not appropriate. The Peds QL 4.0 has excellent reliability with
alphas for the generic core scales in both the self- and proxy-report being greater than the
0.70 standard, and alphas for the full 23-item scale approaching 0.90 for self- and proxyreport.
The 23-item Peds QL Generic Core Scales were designed to measure the core
dimensions of health as delineated by the WHO (a) Physical Functioning (8 items), (b)
Emotional Functioning (5 items), (c) Social Functioning (5 items), and (d) School
Functioning (5 items) (Vami, 1998). The Generic Core Scales have different forms
depending on the age of the child. The ones used in this study were forms ages 5-7, 8-12
and ages 13-18. The items on the three forms are almost identical and differ in the use of
developmentally appropriate language. A multi group confirmatory factorial analysis
(MCFA) was performed with a five factor model to determine if there were any
differences in how the children interpreted the questions across different age groups and
different forms. Metric invariance was demonstrated across all age groups and overall
there were no differences on how the children understood the questions across the age
groups and forms (Limbers, Newman, and, Vami, 2007).
The Peds QL has a statement or problem in which the participant uses a 5 point
likert scale (0-5) to indicate how much of a problem it is for him or her. The participants
are asked to circle a number beginning with 0 if it is never a problem all the way through
with 4 if it is almost always a problem. The Peds QL 4.0 measures 4 core domains with a
total QOL score. The core domains include Physical Functioning, Emotional
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Functioning, Social Functioning, and School Functioning comprising the total QOL
score. Scores that are one standard deviation below the mean are considered in the “at
risk” category (m=83, sd=14.8). For the purposes of this study, only the children’s total
QOL score was used in the analysis. Once again, the children were asked to fill out the
questionnaire prior to the beginning of the program (intake interview) and at the
conclusion of the twelve week program, (exit interview).
Procedure
Participants in this study were children between the ages of 7 and 17 years-old,
who were enrolled in Loma Linda University’s Growing Fit Clinic and who successfully
completed the treatment program. The children were identified as being overweight by
their physician and then referred to the Growing Fit Program. Participation in the
program was fully voluntary and required the consent of the parent and depending on the
age, the assent of the child. The participants were able to discontinue the program at any
time without any changes or affect to their medical care.
As participants in the program, the children were monitored medically by a
pediatrician associated with the program. In addition to the medical evaluation, the
children were also asked to fill out several psychological questionnaires asking about
various aspects of their psychological functioning. These questionnaires were part of the
standard psychological battery and were completed pretreatment and post treatment.
Packets were individually prepared by graduate students for each child. The two
questionnaires used in this study were included in these packets. Due to the fact that each
child and their parent/guardian consented to all the components in the program including
the use of data for research, further consenting for this study was not necessary. Archival

27

data collected from participants who completed an intake and exit interview, including
the questionnaires used for this study, was utilized.
It should be noted that prior to this study, and in conjunction with another
research study using this sample, a control group was sought after. Children who did not
complete the program (attrition group) were contacted by telephone and their parents
were invited to bring the children back to the clinic to complete the post treatment
psychosocial measures. As with numerous studies on pediatric weight management
programs, the attrition rate is very high and attempts to re-engage these children are
rarely successful (Eneli et ah, 2008). The same was found for the Growing Fit population.
Many indicated that they were not interested in returning and the few who did schedule
an appointment did not show up. As such, a control group for this study was not
attempted.
Analysis
Data analysis began by screening the Growing Fit program archival data and
selecting children who (a) had successfully completed the program, (b) completed a pre
intervention Child Depression Inventory (CDI) as well as a post-intervention GDI and (c)
completed a pre-intervention QOL measure (PedsQL 4.0) as well as post-intervention
QOL measure. Participants had previously been assigned participant numbers and
identifying information was placed in a separate and secure file. By utilizing the
participant numbers it was possible to extract gender, age, and ethnicity.
In order to address the objective of this study, data from the sample was examined
to see if the assumptions for the parametric tests were met. The inclusion criterion for the
sample stated that in order for participant’s data to be analyzed they must have
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successfully completed all aspects of the Growing Fit Program, including the
psychosocial measures. As such, all the participants in this study had complete pre- and
post-intervention measures. To assess if the data was linear a scatter plot was conducted
on the depression and QOL variables and it was determined that the data was indeed
linear in nature. A histogram of the dependent variables was conducted to assess for
normal distribution and it was detennined that the variables were fairly normally
distributed with the majority of the scores close to the mean. To determine if any outliers
were present in the sample, boxplots for each continuous variable were assessed for the
pre- and post-treatment groups. Outliers were defined as any value greater than 2.5
standard deviations from the mean. Data analysis revealed no outliers among the sample.
Lastly, to further examine data for normality, skew and kurtosis were examined. Results
of the Kolmogorov-Smirnov test indicated no significance in any of the variables thus
suggesting that the sample was distributed normally. Based on the outcomes of the
parameter tests it was determined that the data analysis could commence.
The analyses of the first hypothesis utilized a series of Pearson correlations to
examine the relationship between depression and QOL. Specifically, correlations were
performed assessing the relationship between (1) pretest depression scores and pretest
QOL scores, and (2) posttest depression scores and posttest QOL scores. It was predicted
that higher scores on depression would result in lower QOL scores across all correlations.
Hypotheses 2 and 3 utilized paired samples t-tests to analyze the data. Hypothesis
2 examined the difference in children’s pretest and posttest QOL scores. It was predicated
that children would have higher QOL scores following the 12 week Growing Fit Program
as compared to their pretreatment QOL scores. Similarly, hypothesis 3 examined the

29
difference in children’s pretest and posttest depression scores. It was predicated that
children would have lower depression scores following the 12 week Growing Fit
Program as compared to their pretreatment depression scores.
In interpreting all significance tests a p-value of < .05 was used. All analyses were
performed using SPSS statistical software, version 17.0 (SPSS, 2008).

Results
Hypothesis 1: Depression and Quality ofLife
The first hypothesis stated that there would be a significant negative relationship
between overweigh children’s depression scores and their QOL scores. A series of
correlations were performed examining the relationship between (1) pretest depression
scores and pretest QOL scores, and (2) posttest depression scores and posttest QOL
scores (see Table 2). Results indicated that there was no significant relationship between
pretest depression and pretest quality of life (r (22) = -.24, p > .05). However, when
looking at posttest depression and QOL scores results indicated a significant relationship
(r (22) = -.4, p <.05).
Table 2.
Hypothesis 1
GDI Pretest
QOL Pretest
Pearson Correlation
Sig. (2 tailed)

-.24
.13

GDI Posttest
QOL Posttest
Pearson Correlation
Sig. (2 tailed)
N=24

-.4
.03*

* j? < .05

Hypothesis 2: Pretest and Posttest Quality ofLife
The second hypothesis stated that the children would have higher QOL scores
following the 12 week Growing Fit Program as compared to their pretreatment QOL
scores. A paired-samples t test was calculated to compare the mean pretest QOL score to
the mean posttest QOL score. The mean on the pretest was 79.79 (sd = 14.08) with scores
ranging from 41 to 97, and the mean posttest was 89.96 (sd = 7.88) with a range of scores
30
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between 71 to 100. A significant increase in QOL from the beginning of the Growing Fit
Program to the end was found {t (23) = -3.78, p < .05). Such data suggests that children
completing the Growing Fit program increase their self reported quality of life (see Table
3). It should be noted however that although there was a significant difference between
the pretest and posttest QOL means with noted improvement, both scores fell in the
normal range indicating age appropriate quality of life both before and after attending the
Growing Fit Program.
Table 3.
Hypothesis 2
Group
Pretest QOL
Posttest QOL
N=24

Average QOL
79.79
89.96

SD
14.08
7.88

Range of Scores
41-97
71-100

Hypothesis 3: Pretest and Posttest Depression
The third hypothesis stated that children would have lower GDI scores following
the 12 week Growing Fit Program as compared to their pretreatment GDI scores. A
paired-samples t test was calculated to compare the mean pretest GDI score to the mean
posttest GDI score. The mean on the pretest was 45.13 (sd = 7.40) with scores ranging
from 37 to 61, and the mean posttest was 39.67 (sd = 3.82) with a range of scores from
35 to 48. A significant decrease in depressive symptoms from the beginning of the
Growing Fit Program to the end was found {t (23) = 3.84, p < .05). Such data suggests
that children completing the Growing Fit program had a decrease in self reported
depressive symptoms (see Table 4). From a clinical perspective, it is important to note
that neither the pretest or posttest depression mean scores fell within the clinical range.
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Table 4.
Hypothesis 3
Group
Pretest CDI
Posttest CDI
N=24

Average QOL
45.13
39.67

SD
7.40
3.82

Range of Scores
37-61
35-48

Discussion
This study examined the increasing trend of pediatric obesity, which has been
classified as national epidemic in recent years (CDC, 2006). It specifically focused on the
psychosocial components of depression and poor quality of life (QOL), which are
associated with pediatric obesity and are often not incorporated in the implementation of
treatment programs. Archival data from the LLU Growing Fit Program, a
multidimensional and multidisciplinary pediatric weight loss program, was used in the
study. This program was designed as a multidimensional model of weight loss targeting
diet and exercise similar to most other weight management programs, but was expanded
to include psychosocial components by incorporating psychologist lead support groups to
address issues such as depression and quality of life. These variables have been identified
in the research as important within children who are obese but are often not measured or
used as indicators for outcome efficacy of a program (Grimes-Robinson and Evans,
2009). Given that the Growing Fit program specifically incorporates psychosocial
interventions it was relevant to analyze the efficacy of this approach. One such way to
accomplish this was by utilizing psychosocial constructs associated with this population
such as depression and QOL as outcome indicators.
Consequently, this study examined the relationship between depression and
quality of life in obese children and also compared pretest and posttest measures on these
variables to assess for improved functioning. Outcomes were measured by perfonnance
on Children’s Depression Inventory (CDI) (Kovacs, 2002) and the Peds QL 4.0 (Vami,
1998) assessment tools that were administered prior to and after completion of the 12
week Growing Fit Program.
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Depression and Quality of Life
Based on previous research, it was hypothesized that there would be a relationship
between depression and quality of life across pretest and posttest scores. Results
indicated that the hypothesis was partially supported in that there was not a significant
relationship between pretest depression scores and pretest QOL scores. There was
however, a significant moderate negative correlation between posttest depression and
posttest quality of life. It should be noted that the pretest correlations were in the
predicted direction and were most likely negatively impacted by the small sample size
and subsequent lack of power.
Given the above, the results are generally supported by the research. Specifically,
Zeller and Modi (2006) found similar results when investigating predictors of QOL in
obese children. Despite not finding clinically significant levels of depression scores in
their population, a significant correlation between depression and QOL was still present.
Symptoms of depression were in fact the greatest predictor of overall QOL in obese
children. Much like in the present study, children who reported a greater number of
depressive symptoms reported less satisfaction with their QOL and children who reported
less symptoms of depression had a greater satisfaction with their QOL.
In further explaining the lack of significant findings in the pretest comparisons, it
is possible that a learning factor may have played a role in why the pretreatment
depression/QOL scores were not significant. One of the main goals of the Growing Fit
Program is to teach children how to identify psychosocial issues. As such, they may have
had a greater awareness of depression symptoms and were therefore more able to
accurately describe their feelings at the conclusion of the program. As already mentioned,
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another issue that could have significantly impacted the findings is the small sample size.
This is supported by the fact that the pretest correlations were in the predicted direction.
Pretest and Posttest Quality ofLife
The difference in pretest and posttest QOL mean scores was significant and
indicates that children reported improved QOL following treatment. Despite the fact that
QOL has been used as a measure of efficacy for treatment programs among medical
professionals and in the psychological community (Frisch, 1992), there are no known
studies researching changes in QOL after a weight management program. The findings in
the current study are however consistent with findings in the medical and psychological
communities. Such findings indicate that QOL generally improves after an individual is
administered a proven treatment such as a specific medical protocol for a disease or
therapy for mental health issues (Frisch, 1992). Further, the findings address concerns in
the pediatric obese community indicating that there is a great need for multidisciplinary
and multidimensional weight management programs that address psychosocial concerns
(Eneli et ah, 2008; Freidlander et ah, 2005; Zeller and Modi, 2006). Lastly, after
conducting a large review of pediatric weight management programs, Eneli et al. (2008)
state that one of the major factors determining the relevancy of weight loss interventions
is demonstrating positive outcomes. The current findings address this concern and
demonstrate that the Growing Fit Program did indeed have positive treatment outcomes.
In examining the QOL scores it was noted that few of the pretest scores fell in
the at-risk category and that both the means (pretest and posttest) were well within the
normal range. As such, although there was a significant increase in overall quality of life
following treatment, the clinical usefulness of this finding is limited by the lack of range
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in scores. The normal range QOL scores noted in this study may not be that uncommon.
Out of the studies reviewed that utilized the PedsQL 4.0 (Vami, 1998) as a measure for
QOL, only two reported scores in the at-risk range for their sample (Zeller et al., 2006;
Zeller and Modi, 2006). The remaining two studies did not specifically indicate that their
sample’s scores were in the at-risk category. They compared the scores from the obese
sample to the control group but did not cite nor mention how those scores compared to
the normative sample or if they were significant in nature (Schwimmer et al., 2003,
Swallen, et al., 2005). As such, it is difficult to determine if the normal range scores are
out of the ordinary for this population, or if this construct is one that varies among
different research conditions. As previously mentioned, the small sample size may also
contribute to a lack of clinical findings along with the high attrition rate. Regardless, the
findings suggest that there were significant improvements in QOL post treatment
suggesting that the psychosocial component in the Growing Fit program did contribute to
a positive change for the children.
Pretest and Posttest Depression
The third hypothesis examined the difference in pretest and posttest depression
mean scores among obese children. Results indicated that children had significantly less
depression at the end of treatment as compared to their pretreatment scores. As with
QOL, there have not been any studies to date that utilize measures of depression to
determine the efficacy of a weight management program. The majority of the research
focuses on levels of depression when compared to non-obese children and do not re
assess the symptoms after the treatment program. The research reveals that children who
are obese tend to have more symptoms of depression when compared to non-obese
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children, however as mentioned depression symptoms are not re-assessed after the
completion of a weight management program making the current study unique (Erickson
et ah, 2000; Needham and Crosnoe, 2003; Sjoberg et ah, 2005). As with QOL, results of
this current study address the growing need to target psychosocial components and to
seek out other ways to determine efficacy aside from weight loss and BMI (CDC, 2006;
Eneli et ah, 2008; Freidlander et ah, 2005; Hardy, et ah, 2004; Zeller and Modi, 2006).
As with the QOL scores, the pretest and posttest depression scores fell well within
the normal range indicating that although some symptoms of depression were indicated it
was not to a clinical degree. As with QOL, it is difficult to determine of the sub-clinical
rates of depressive symptoms is uncommon given that the majority of the studies
reviewed with the exception of two did not indicate if their samples scores were in the
clinical range (Csabi et al, 1999; Eremis et ah, 2004; Nedham and Crosnoe, 2005). The
two studies that did report clinically significant scores of depression in obese children
specifically used either DSM criterion or a measure derived from the DSM and sought
out to determine if diagnostic criteria was met (Onyike, et ah, 2003; Sjoberg, et ah,
2005). Zeller and Modi (2006) found similar results to the current study in that
depressions scores in their study were also not in the clinically significant range, but
ascertained that the children did still have symptoms that were distressing to them. They
cautioned that research studies should not always use clinically significant ranges to
establish significant symptoms in their sample, especially when the goal is to measure
symptoms of depression and not psychiatric diagnosis (Zeller and Modi, 2006).
Further, despite the lack of clinical implications children did have a significant
decrease in their post treatment depression symptoms. As with the Zeller et al. study
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(2006), one must take into consideration that the GDI is a measure of symptoms of
depression and not all children who present with depressive symptoms will be in the
clinical range (Kovacs, 2002). It is also plausible that the children answered in such a
manner that would indicate social desirability on the measures resulting in below clinical
level scores.
In evaluating the results, the post treatment improvements in depression scores
and QOL scores indicate that the Growing Fit Program’s unique approach is efficacious
in changing the psychosocial variables of depression and QOL in a favorable way.
Growing Fit’s incorporation of psychosocial interventions appears to be a positive
addition to this weight management program and is consequently making a difference in
the lives of the children whom they treat. Overall, by further understanding constructs
besides weight and BMI, programs can structure their weight management interventions
to target multiple factors that are associated with childhood obesity. In doing so, they
would be providing a more comprehensive treatment model that targets the physical and
psychological wellbeing of obese children. Success in weight management programs
must be measured using multiple factors, as the affects of obesity are multifaceted. This
study represents a first step in demonstrating that intervention can have a significant
impact on psychosocial wellbeing with respects to depression and quality of life in obese
children.
Limitations of the Study
There were several limitations to the current study. Perhaps most problematic was
that the sample size was relatively small given the time frame of data collection. In
having a larger sample size the statistical effects could be interpreted with less caution
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and could be generalized to larger samples. It is also likely the small sample size and
subsequent lack of power negatively impacted the pretest correlations between depression
and QOL.
Another problematic limitation of the study was the lack of a control group
making it difficult to know if the improvement observed in post treatment depression and
QOL was due to the treatment or to some other unknown factor. Having a control group
in a pre-test/post-test design helps guard against threats to internal validity and minimizes
the chance that any differences might due to variables outside of experimental control
such as maturation of subjects. Given this factor, the conclusions can only be generalized
to children who completed the program and not to obese children in general.
Additionally, the high attrition rate within the Growing Fit Program is not
uncommon in the pediatric obese population. It is estimated that the success of pediatric
weight management programs vary from 10 percent success rate to 80 percent and
unfortunately the reasons as to why attrition and success is so variable is not always
known (Grimes-Robinson and Evans, 2008). Attrition of participants can pose the threat
of creating a false treatment effect that is attributed to the program. Children who begin
the treatment but then drop may represent a different subset of the population when
compared to children who remain in the program. For example, Grimes-Robinson and
Evans (2008) found in a large review of the literature, that children who begin a program
but do not continue may have had less desire and motivation to loose weight but,
generally it was due to having other contributing factors such as family problems, self
esteem issues, and transportation difficulties. As such, in simply retaining a select few of
the participants, results may be effected in that the children who completed may have
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more support, higher self esteem and better access to the program, all which can impact
efficacy/outcome results specifically, if they have less severe symptoms than those who
dropped out (Grimes-Robinson and Evans, 2008). As such, it is not know how significant
the changes in outcomes would be if children with greater difficulties and/or less support
remained in the program. This study did not investigate the reason as to why children did
not complete the program and as mentioned an attempt to have them return to fill out
psychosocial measures was unsuccessful, thus posing a limitation to the study results.
The study was also limited in that neither the depression scores nor the QOL
scores reported were within the clinical or at risk range. Despite showing a favorable
change in these constructs, the children were for the most part, functioning well in terms
of mental health issues. Once again, this limitation could be due the lack of range of
scores that arise when the sample size is small or it may be that the more severe
participants were the ones that dropped out of the program. It may also be due to another
limitation of this study which had the children self report their depressive symptoms and
QOL using one measure per construct. While this is considered the norm for research
studies investigating this population, it does bring up issues regarding how the children
may have answered. In utilizing more than one assessment a more comprehensive profile
of depressive symptoms and QOL could be understood. For example, if a child is given
the GDI and a second assessment of depression the child may find it harder to answer
both of them in a socially desirable manner perhaps yielding more accurate results. As
such, future studies should consider the use of more than one measure when investigating
the efficacy of their program. Specifically, they should utilize at least one measure that
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does not have high face validity to mediate for the potential of minimizing symptoms
(Zeller and Modi, 2006).
A large number of Hispanic children were included in the sample which brings up
the concern that ethnicity may have influenced the findings. Having a study with a
concentration of a certain ethnicity can yield results that are influenced by cultural beliefs
and differences. As such, it may be possible that children of this ethnicity are less likely
to report negative symptoms. In a review of the literature conducted by Simpson,
Krishnan, Kunik and Ruiz (2007) it was found that there were significant racial
disparities in the reporting of depressive symptoms and consequently less Hispanics
received a diagnosis and treatment. What is particularly salient is that when a detailed
family interview was conducted, depressive symptoms were verbally expressed and
identified but not reported by the individual. This suggests that there may indeed be
cultural viewpoints that influence the reporting of psychosocial difficulties (Simpson et
ah, 2007). Also, given the high percent of Hispanic participants results cannot be
generalize to other communities.
A final concern is that the analysis of the data for this study was not separated by
gender or age. As with cultural background, it is possible that results may have yielded
different findings had this study analyzed the impact of these two variables (Erickson et
al, 2000; Needham and Crosnoe, 2003). While there is some limited support for this in
the research, results vary significantly from one study to the other. For example, Erickson
et al. (2000) found that there was a relationship between depressive symptoms and BMI
but only in younger girls and not in teen girls, but when looking at BMI and depression in
pre-adolescent boys and teen boys, no relationship was observed. Whereas, Needham and
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Crosnoe (2003) found that when separated by gender, females had a relationship between
overweight status and depressive symptoms, however males did not, this was true
regardless of age differences. Given the disparity amongst the research, this study finds it
a limitation to not have been able to separate these constructs because of the small sample
size. Many of the limitations noted in this study are inherent in conducting research
within a pediatric obese population and need to be methodologically addressed in future
research.
Future Directions
Given that obesity is a national epidemic it would be extremely useful to
understand the high attrition rate in this population. Future studies should strive to
understand why these children are willing to begin the program but then drop out. In
doing so, weight management programs can specifically target the reasons identified and
attempt to decrease attrition and increase the number of children who are served.
Future studies should also continue to target psychosocial constructs and continue
to utilize them as measures for efficacy. In doing so, it is important to consider using
multiple measures for one construct allowing for a more comprehensive understanding of
the individual’s overall functioning. Further, psychosocial constructs targeted should go
beyond depression and QOL. As such, the consideration of different measures should be
taken into consideration and the usefulness of clinical cut offs should be explored, as
children may be experiencing distressing symptoms but not meet the level to be classified
as clinically relevant (Zeller and Modi, 2006).
Additionally, future studies should also look to identify other measures of QOL
for children. Despite the fact that the PedsQL 4.0 is widely used as a measure of QOL in
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children, it is limited in the number of factors that it measures when determining QOL.
The PedsQL 4.0 measures physical, emotional, social, and school functioning (Vami,
1998). Future studies may consider using scales that are not directly labeled as QOL
measures but that incorporate similar factors, such as the Children’s Health Questionnaire
(CHQ). The CHQ is a measure that is used in the medical field when determining QOL in
chronically ill patients and it measures physical and psychosocial health. Areas measured
by this measure are physical functioning, bodily pain or discomfort, general health,
change in health, limitations in schoolwork and activities with friends, mental health,
behavior, self-esteem, family cohesion, limitations in family activities, emotional or time
impact on the parent (Landgraf, J.M., Abetz, L., Ware, J.E., 1999). Another option would
be to adapt a QOL measures utilized in adult populations so that they can be administered
to children. An example of such a measure would be the Quality of Life Inventory
(QOLI). The QOLI is a measure commonly used in the positive psychology community
that measures QOL using 16 domains. The individual rates how important those 16
domains are to them, as well as how satisfied they are with those constructs. The
importance and satisfaction ratings are then utilized to detennine QOL. This measure has
also been used to determine the efficacy of psychological treatment over time (Frisch et
al., 1992). Utilizing QOL measures that look at several different domains and/or factors
would allow for a greater understanding of QOL in obese children beyond the 4 domains
measured by the PedsQL 4.0.
As stated, having a sample size that is high in a certain ethnicity, gender or age
groups brings forth many limitations. Future studies should strive for more diversity
among participants, or even more importantly seek to understand the unique treatment
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needs related to these different groups. In investigating if there are significant differences
among age, gender and ethnicity with regards to psychosocial wellbeing, a greater
understanding of efficacy can be attained and results can be generalized to a broader
population.
Lastly, it would be interesting and relevant to further explore the relationship
between weight loss and psychosocial functioning. For example, do children who loose
more weight report a greater decrease in depressive symptoms and a greater increase in
QOL when compared to the children who may have not lost as much weight? Identifying
the relationship between the amount of weight lost and its impact on improvements of
psychosocial issues would shed new light to the effects of obesity on psychosocial
wellbeing. One important fact that all researchers agree with is, that the pediatric obesity
epidemic must be decreased and eventually stopped. Research on pediatric obesity must
continue to move forward in looking at multiple constructs and factors present in this
population.
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